Human high molecular weight kininogen. Studies of structure-function relationships and of proteolysis of the molecule occurring during contact activation of plasma.
Human high Mr kininogen was purified from normal plasma in 35% yield. The purified high Mr kininogen appeared homogeneous on polyacrylamide gels in the presence of sodium dodecyl sulfate and mercaptoethanol and gave a single protein band with an apparent Mr = 110,000. Using sedimentation equilibrium techniques, the observed Mr was 108,000 +/- 2,000. Human plasma kallikrein cleaves high Mr kininogen to liberate kinin and give a kinin-free, two-chain, disulfide-linked molecule containing a heavy chain of apparent Mr = 65,000 and a light chain of apparent Mr = 44,000. The light chain is histidine-rich and exhibits a high affinity for negatively charged materials. The isolated alkylated light chain quantitatively retains the procoagulant activity of the single-chain parent molecule. 125I-Human high Mr kininogen undergoes cleavage in plasma during contact activation initiated by addition of kaolin. This cleavage, which liberates kinin and gives a two-chain, disulfide-linked molecule, is dependent upon the presence of prekallikrein and Factor XII (Hageman factor) in plasma. Addition of purified plasma kallikrein to normal plasma or to plasmas deficient in prekallikrein or Factor XII in the presence or absence of kaolin results in cleavage of high Mr kininogen and kinin formation.